Introduction
ertainly, one of the groups that require the application of new therapeutic techniques and work in the field of reproductive is children with cancer. Between 10-100% of treated cancer patients depending on the type of cancer, age, type of ingredients used, the dose and duration of treatment, show a decrease in semen characteristics and an average of 15-30% of them remain infertile permanently [1] . These patients due to constant exposure to radiation are vulnerable group in the reproduction. Science progress has elevated survival rate for children with cancer to 79% in recent years [2] . So the return of fertility after cancer treatment is considered as the main target [2] .
Certain methods have been proposed to achieve this goal. One methods of interest to researchers in this field, to maintain natural fertility in children with cancer, is testicular tissue cryopreservation before initiation of treatment and transplantation after the end of treatment. What this process (freezing, thawing, and transplantation) is important, is that spermatogonial stem cells and testicular tissue to keep appearance, physiological and function features. Despite great advances in preparation of the technique and freezing solution, since the first testis freezing the 1960s to recent years still has not achieved the desired results. During this process, spermatogonial stem cells and testicular tissue are the susceptible most injuries to such: oxidation, apoptosis, and disintegration no return [3] [4] [5] [6] [7] [8] [9] . Among these, the most common injury is oxidative stress. During the freeze protection, reactive oxygen species (ROS) can damage the membrane and membrane processes, lysis of cells, organelles dysfunction and calcium dyshomeostasis [10] . Increased ROS and reduced GSH (glutathione) increased lipid peroxidation which leads to vacuole induce, atrophy of seminiferous tubules and apoptosis of germ cells [11, 12] .
Theory "protect cells and tissues by adding cryoprotectant before freezing" has been researched for decades. Sufficient concentrations of cryoprotectant can protect cells from oxidative stress [13] . In addition to optimizing the freezing-thawing environment by antioxidant substances seems can harmful and deadly effects of freezing-thawing processes reduced to a minimum. Among the most famous antioxidant substances, selenium (Se) can be noted. Most of the texts and experience has proved the protective, anti-oxidant and anti-apoptotic effect of Se. For example, glutathione peroxides enzyme which is a powerful antioxidant, is a seleno-enzyme. Se is an element of defense in preventing injury to cells and cell membranes which is caused by hydrogen peroxide and other peroxides [14] . On the other C hand, the testis is one of the target organs for Se. Selenium concentration in the testis increases during puberty and the onset of spermatogenesis. Probably due to high concentration of Se in the testis is supportive role and involvement of Se in spermatogenesis [15, 16] . As regards numerous studies have confirmed the antioxidant and protective effects of Se, the purpose of this study was to investigate the antioxidant effects of Se on the rate of seminiferous tubules histological injury of BALB/c immature mice testis in during the two types of freezingthawing process (fast freezing-thawing and slow freezingthawing) compared with the control group.
Materials and Methods
In this experimental study, 8 immature male mice (6-8 days old) were randomly selected, and the testes were removed surgically. Sixteen testes were divided into 2 groups: experimental group, control group (opposite testes).
All experiments were performed in accordance with principles of laboratory animal care. Male 6-day old BALB/c mouse pups (N=8) were obtained from Razi Herbal Medicines Research Center. Mice were euthanized by excessive doses of ketamine HCl (80 mg/kg) and xylazine (10 mg/kg) (Pharmacia and Upiohn, Erlangen, Germany) [17] in accordance with the protocols approved by the Lorestan University Medical Science Animal Care and Use Committee. Every effort was made to minimize the number of animals used and reduce their suffering.
Prepare the freezing solutions: First, for each of the two experimental and control groups, 4 freezing solution were prepared in the basic culture 1, 2, 3 and 4 respectively (the basic medium details are given in the table 1) [18] . These solutions include four solutions that contain 2 mg/mL Se (Na 2 SeO 3 ) [19] and four control solution that contains only the basic medium that was described in the table 1.
Fast and slow freezing procedure: For each group, after removing the testes of mice body, testicular tunica albuginea were perforated with an insulin needle then the testes were transferred to its proprietary solution 1, 2, 3 and 4 respectively (any solution for 10 min). In order to entering testes to fast freezing-thawing procedure, four testes transferred to liquid nitrogen tank. In order to entering testes to slow freezing-thawing procedure, four testes transferred to the solution 4 and maintained at 4ºC for one hour, at -20ºC for one hour, at -70ºC for 24 h, respectively. Finally, were transferred to liquid nitrogen tank [20] .
Prepare the thawing solutions: Before removing the testes from nitrogen tank, for each of the groups, 4 thawing solution were prepared in the basic medium 1, 2, 3 and 4 respectively (the basic medium details are given in the table 2). These solutions include four solution 2 mg/mL Se (Na 2 SeO 3 ) and 4 control solution that contains only the basic medium in the table 2.
Fast and slow thawing procedure: after one week for fast freezing procedure testes removed from the nitrogen tank, in 30 seconds and filled with Dulbecco's Modified Eagle Medium (DMEM) under the hood. Then rapidly transferred into the water bath 37ºC until defreeze. Samples transferred to its proprietary solution 1, 2 and 3, respectively (any solution for 5 min). Then were transferred to its proprietary solution 4 and were maintained for 30 min in the incubator (37ºC). For slow freezing procedure, testes removed from the nitrogen tank and maintained at -70ºC for 24 h, at -20ºC for one hour and at 4ºC for one hour, respectively. Other stages were taken such as fast thawing procedure [20] .
Light microscopy: Samples were removed from the incubator and were fixed in Bouin's solution, dehydrated in ethanol, cleared in xylene, embedded in paraffin. Five sections (4 µm) from each testis were cut at intervals of 20 µm and stained with hematoxylin and eosin. Histological examinations were performed using a conventional light microscope (Diaplan, Leica Microsystem). Serial digital images were recorded at magnification of 400 x. Histological characteristics of the frozen-thawed testes were compared with of control testes. Slides were coded for blinded analysis by one person and counts were performed by two other observers.
The integrity and the structural changes of controls and frozen-thawed sections were evaluated semiquantitatively. Nuclei of intratubular cells (spermatogonia and Sertoli cells) were scored as follow: (I) distinction between Sertoli cells and spermatogonia nuclei was scored as 0 if easy, 1 if difficult and 2 if impossible, (II) observation of nucleoli was scored as 0 if easy (visible in 40% of cells) and scored as 1 if indistinguishable (in the case of pyknotic nuclei present in a large number and very condensed), (III) nuclei condensation was scored as 0 if absent or present in only 1 nucleus, as 1 if <40% of nuclei were condensed and as 2 if >40% were pyknotic. Therefore, a total absence of nuclei alteration was scored as 0 and the worst score for nuclei morphology was 5.
The epithelium (constituted by intratubular cells) was scored as follow: (I) detachment of cells from the basement membrane was scored as 0 if absent, as 2 if partial and as 3 if total or observed on >75% of the circumference, (II) gap formation and shrinkage were scored as 0 if absent, as 1 if slight and as 2 if more obvious. Therefore, as for nuclei, epithelium morphology was scored from 0 to 5. The global score for each seminiferous cord section was the sum of nuclei and epithelium morphology and consequently was between 0-10. For each testis, the global score was the mean of scores for 20 seminiferous cords sections [20] .
Statistical analysis: Results, seminiferous tubules analysis, of treated group with Se and control compared with Mean-Whitney U test and SPSS-22 software. Results are presented as Mean±SD and statistical analysis were considered significant at p≤0.05.
Results
Fast freezing-thawing procedure: results showed that seminiferous tubules injury significantly reduced in experimental group compared with of control (Table 3) .
Slow freezing-thawing procedure: results showed that seminiferous tubules injury significantly reduced in experimental group compared with of control group ( Table 4) . As the figure 1 suggests, in the fast freezingthawing procedure, range of histological injury for Se group is lower than control group and its median is 5, while the control group median is 7.5. In the slow freezing-thawing procedure, range of histological injury is equal for both groups, but Se group median is 5.5 and control group median is 8. Data concentration for both Se groups is 5-6 and for both control groups is 7-8. As the figure 2 suggest, fresh (a group of testes that in order to taking pictures, fixed immediately after remove from mice): distinction between Sertoli cells and spermatogonia and observation of nucleoli is easy, nuclei condensation, detachment of cells from the basement membrane and gap formation and shrinkage is not observed. Control group of fast freezing-thawing procedure, control group of slow freezing-thawing procedure: distinction between Sertoli cells and spermatogonia and observation of nucleoli is impossible, nuclei condensation, detachment of cells from the basement membrane and gap formation and shrinkage is observed. Selenium group of fast freezing-thawing procedure, selenium group of slow freezing-thawing procedure: distinction between Sertoli cells and spermatogonia is difficult observation of nucleoli is impossible, nuclei condensation is observed in some of nucleus but not all, detachment of cells from the basement membrane is observed, and gap formation and shrinkage are not observed. Table 3 . Details of the groups Mann-Whitney U test *Significant differences compared with of control group ** (f): Fast freezing-thawing procedure 
Discussion
The results of this study showed that the existence of Se decrease the rate of seminiferous tubules histological injury of testis in during the both fast freezing-thawing and slow freezing-thawing procedure. These results are consistent with the findings of Yilmaz et al. based on decrease lipid peroxidation in testis tissue by Se [21] also is consistent with the findings of Castellini et al. based on increased levels of glutathione peroxidase in seminal plasma after supplementation with Se [22] . The result of this study which show the necessity existence of antioxidants at struggle to oxidative stress in during freezing-thawing processes, is confirm on findings of Sreegith et al. has compared and accessed percent of membrane oxidation and activities of antioxidant enzymes in cow's sperm and buffalo during freezing-thawing [23] . The activity of malondialdehyde enzyme, that is measure of sperm membrane oxidation, has definitely increased. But the activity of antioxidant enzymes due to the high intensity of oxidative processes in the sperm decreased. In the present study, in general, the greatest impact of [26, 27] . So it can have be justified, Se positive effects in fight against formation of the vacuole or may this antioxidant by reduce the production of free radicals, be prevented from damage to the cell DNA and increased expression of responsible genes for its death, during freezing [28] . In the present study, minimal effect of antioxidants was on detachment of cells from the basement membrane. In connection with this effect could be many reasons and possibilities. For example this may be due to inappropriate dose of antioxidant. The optimal performance of antioxidants occurs at certain dose [29] . Dose and duration consumption of antioxidants is so important which to use the wrong dose or a short course of treatment even have the opposite effect [30] . Perhaps choosing an appropriate dose, antioxidant effect was also observed on this index. Perhaps this effect is caused by the fact that in freezing-thawing processes, in addition to oxidative stress, other powerful forces are involved in detachment of cells from the basement membrane. Consequently, the antioxidant properties of these elements alone cannot fight it. It can be said that optimization of the freezing-thawing media of testis with Se (Na 2 SeO 3 ) can reduces the harmful effects of fast freezing-thawing and slow freezing-thawing processes and somewhat safe seminiferous tubules tissue of the immature mice testis tissue from oxidative injury this process.
